of this metal. There is increasing interest in pressure acid leaching (PAL) as a means of extracting nickel from laterites. PAL involves leaching of laterites in sulphuric acid under hydrothermal conditions, typically 250°C and 45 atmospheres pressure.
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Electroceramics are critical elements in microwave devices widely used in communications equipment and a full understanding of their crystal chemistry is fundamental to future development. High temperature processing is crucial to the performance of these oxide materials in applications, due to the resulting control over both atomic scale structure and domain size over which the ordered structures persist.
We have developed high resolution neutron and synchrotron powder diffraction methods to study the structural development of commercially-used ceramics such as Ba 3 ZnTa 2 O 9 (BZT) and Ba 3 CoNb 2 O 9 (BCN) under industrial processing conditions[1] at temperatures of up to 1500 ºC on timescales of minutes and in some cases seconds. The studies provide insight to domain growth during processing and quantitative information on order-disorder temperatures and thermodynamic processes affecting B-site cation ordering in the perovskite structures. 
In-situ
powder diffraction studies of hydrogen absorption/desorption in intermetallic compounds can offer valuable information about their real behaviour. The availability of the microstrip detector at the Materials Science Beamline at the Swiss Light Source, able to collect one full high resolution powder pattern in a very short time (~ 5 seconds), has allowed to follow hydrogen absorption/desorption in a sample in one shot.
A reaction tight cell rated up to 25 bar hydrogen pressure has been especially designed and built. Examples of in-situ studies on hydrogen absorbing intermetallic compounds like LaNi 5 will be shown. Analysis of the collected diffraction patterns has allowed obtaining the nature and amount of the phases involved during the hydrogen absorption/desorption, the evolution of the lattice parameters, and the anisotropic character of the diffraction line broadening. From these data, the out-of-equilibrium phases have been observed.
Temperature and/or hydrogen desorption induced phase transitions in selected light metal hydrides like NaAlH 4 , LiBH 4 were studied in high-temperature chamber Stoe. High angular resolution of the experimental set-up has allowed characterization of lattice defects involved in the phase transitions.
Examples , the recorded image represents a topographical information z(x,y) of the surface under investigation. Provided a well calibrated scanner and a sufficiently sharp probe, the three-dimensional shape and size of nanostructures can be determined with high precision. Besides analysis of individual structures, ensembles of nanostructures can be analyzed with respect to size and separation distributions applying power spectral density analysis of the recorded images. For epitaxial nanostructures with well defined facets, integral information on preferential facet orientations can be obtained by calculating histograms of local surface normals from z(x,y). These procedures will be demonstrated for quantitative analysis of self-organized nanostructure arrays in semiconductor homo-and heteroepitaxy [1, 2] as well as for ion-bombardment induced pattern formation [2, 3] . Potsdam, Institute of Physics, 14415 Potsdam, Germany. b Research Center Rossendorf, Institute of Ion Beam Physics and Materials Research, PO-box 510119, D-01314 Dresden, Germany. c Surface Physics Division, Saha Institute of Nuclear Physics, 1/AF Bidhannagar, Kolkata 700 064, India. E-mail: upietsch@rz.uni-potsdam.de Ion beam induced ripple formation in Si wafers was studied by atomic force microscopy (AFM) and non-destructive depth-resolved x-ray grazing incidence diffraction (GID). The formation of a ripple structure at high doses (7x10 17 ions/cm 2 ), starting from initiation at low ion beam doses (1x10 17 ions/cm 2 ) is evident from AFM, while that in the buried crystalline region below a partially crystalline top layer is evident from GID. GID reveals that these periodically modulated wave-like buried crystalline features become highly regular and strongly correlated as one increases the Ar ion beam energy from 60 keV to 100 keV. The vertical density profile obtained from the analysis of Vineyard profiles shows that the density in the upper top part of the ripples is decreased to about 25% to 35% of the crystalline density. The partially crystalline top layer found at low doses transforms to a completely amorphous layer for high doses. The top morphology was found to be conformal with the underlying crystalline ripple structure. The inspection of the amorphous scattering shows that the amorphous form factor of the damaged top layer is strongly textured in azimuth and scales with the ion dose.
